This study builds on research on the power of counter-stereotypical cues, as well as intergroup contact theory, to consider whether interactions with a female teacher and female peers in a high school engineering classroom decrease male students' gender/science, technology, engineering, and math stereotypical beliefs and whether this varies according to the initial strength of their stereotypical views. Analyses reveal that among male students who initially reject stereotypes of male superiority, more female peers in the classroom leads to a further decrease in their stereotypical views by the end of the year. In contrast, boys who held strong stereotypical beliefs became less stereotypical by the end of the course when they had a female teacher. Implications for future research and current educational reforms are discussed.
Despite the educational progress of women in the last 50 years and the fact that they currently outnumber men in rates of college matriculation and graduation nationwide, women remain underrepresented in many science, technology, engineering, and math (STEM) fields (DiPrete & Buchmann, 2013; Gerber & Cheung, 2008) . Such continued disparities are particularly troubling because they lead to subsequent inequality, including occupational segregation and gender gaps in income and status (Shauman, 2006) . While there has been some movement toward gender parity in past decades, particularly in the biological sciences, desegregation appears to be currently stalled (England, 2010) . The strongest patterns of inequality are found in the field of engineering, where women comprise <20% of bachelor degree earners (Snyder & Dillow, 2012) .
For decades, scholars have called attention to the role of stereotypes in producing and maintaining segregation, such that exposure to messages about females' supposed natural inferiority in math and related domains can negatively influence their attitudes in such fields, including dampening their confidence in their ability and their interest in pursuing fields where others assume they are not skilled or do not belong (Charles & Bradley, 2002; Correll, 2001; Eccles, 1994; Oakes, 1990; Robnett & Leaper, 2013; Seymour & Hewitt, 1997) . While mostly experimental in nature, a host of studies on stereotype threat have provided compelling new empirical evidence regarding the impact of stereotypes on females' attitudes and subsequent STEMrelated choices (Lesko & Corpus, 2006; Oswald, 2008; J. L. Smith, 2006) . Correspondingly, recent research has explored the effectiveness of specific factors or interventions aimed at preventing the negative consequences of exposure to stereotypes; this includes priming alternative identities (e.g., academic identity as a good student), giving women new resources to resist stereotypes (such as teaching a growth mindset), or providing tangible evidence that contradicts stereotypes (Dasgupta & Asgari, 2004; Gresky, Ten Eyck, Lord, & McIntyre, 2005) . Such research offers important insights into how females can thrive in the face of obstacles, and yet at the same time it only addresses one part of the larger problem of inequality.
Specifically, segregation is maintained not only by the actions of women (deciding not to enter a STEM field or not stay in it), but also by the actions of men. Gender stereotypes clearly favor men and embolden their choices, giving them greater confidence in their abilities and their "natural" inclination toward such fields (Ridgeway & Correll, 2004) . By definition, men greatly outnumber women in male-dominated STEM fields, and therefore, the "chilly climate" or negative atmosphere of maledominated classrooms as documented at the college level is largely created and maintained by men (Morris & Daniel, 2008) . Biased views of women's abilities among the mostly male STEM faculty in both the academy and industry have been linked to discrimination against women in the hiring process, as well as on the job (Bobbitt-Zeher, 2011; Ecklund, Lincoln, & Tansey, 2012) . And yet, despite these incontrovertible realities, current research pays little attention to male students' views and beliefs about females, and more importantly, whether and how negative views can be changed.
To address this critical shortage in the literature, we utilize high school engineering classes as a strategic research site to investigate the views of contemporary adolescent males who have already indicated a strong interest in pursuing STEM fields, and thus who will likely comprise future STEM college classrooms and eventually occupations. Our study builds on gender theories about the power of counter-stereotypical evidence in the form of female peers and adult role models for improving young females' STEM attitudes and outcomes (Dasgupta & Asgari, 2004) , but instead considers how such evidence might impact males' stereotypical views. Specifically, informed by the lens of intergroup contact theory (Pettigrew & Tropp, 2006) , we suggest that sustained exposure to a female teacher and female peers in a high school engineering classroom over the course of a year could lead young males to decrease their gender stereotypical views about STEM ability. Importantly, we advance prior literature on gender inequality as well as intergroup contact by considering whether the initial strength of males' stereotypical views has implications for how responsive they are to such gender cues, as those who enter the classroom with the most biased viewpoints are likely to react differently to the presence of female peers and/or a female teacher compared to those with less biased viewpoints (Flynn, 2005) .
Our study is comprised of several hundred high school students in a new high school engineering course. Our analyses model the change in boys' views over the course of the year in relation to the gender of their teacher and the percentage of female peers in the classroom, net of their individual and school characteristics. Finally, we note that while we also empirically examine females' views, the primary focus and contribution of this study is on patterns for young men. Rather than suggest that young women need to "lean in" to the norms and culture of a male-dominated environment, we are instead interested in unpacking whether and how the stereotypical views of young males can change. In doing so, we hope to contribute new knowledge that can ultimately change the experiences of future generations of females by reducing the chances that they will have to encounter gender/STEM stereotypes throughout their educational and occupational trajectories.
BACKGROUND Who Believes the Hype?
The empirical literature on gender/STEM stereotypes finds that, not surprisingly, females have relatively low levels of endorsement of explicit statements about men's presumed natural superiority or inclination toward these fields (Blanton, Christie, & Dye, 2002; Bonnot & Croizet, 2007; Cvencek, Meltzoff, & Greenwald, 2011; Young, Rudman, Buettner, & McLean, 2013) , although studies measuring implicit or unconscious stereotypes find somewhat stronger evidence (Lane, Goh, & Driver-Linn, 2012; Nosek, Banaji, & Greenwald, 2002) . In particular, several recent studies have found that young women who have chosen STEM fields in college are very unlikely to endorse such stereotypes (Kiefer & Sekaquaptewa, 2007; Schmader, Johns, & Barquissau, 2004; Smeding, 2012) , which is logical as their choices and achievement largely contradict such views. Of course, this is not to suggest that females in STEM fields are necessarily immune to the negative effects of stereotypical viewpoints of others; indeed, research has shown that their confidence, interest, and performance often suffers from such exposure, ultimately lowering the probability that they continue to persist (Correll, 2001 ; J. L. Smith, 2006) .
The literature on males' endorsement of gender/ STEM stereotypes is comparatively limited, but offers evidence that men are generally more likely to endorse such stereotypes than women, and that, in particular, men in STEM fields are very likely to hold gender stereotypical views (Nosek et al., 2002; Smeding, 2012; Young et al., 2013) . Again, these patterns make sense, particularly as men who are pursuing STEM benefit from the stereotype that they are naturally gifted and prone to be successful in their chosen field; indeed, this belief can help buffer negative psychological effects of any instance of low performance, as poor performance can be attributed to bad luck or extenuating circumstances, and not their actual ability (Bench, Lench, Liew, Miner, & Flores, 2015; Niederle & Vesterlund, 2010 ). Yet given that males are arguably the most likely source of females' exposure to stereotypes, it is critical to expand upon the limited research in this area to better understand males' beliefs.
This study will address this limitation and provide new information not only regarding the views of a contemporary cohort of young males who are inclined to pursue STEM in their adult futures, but also regarding the extent to which they might change over time. While gender scholars have noted that stereotypes are no doubt resilient and persistent (Reskin, 2000; Ridgeway, 1997) , we outline an argument for why we might expect change under certain conditions. First, we briefly discuss research that highlights how gendered cues provided by peers and adult role models can shape girls' STEM-related outcomes. Second, we connect the insights of this female-focused research to the theory of intergroup contact, and subsequently argue that similar gender cues could in fact impact boys, ultimately decreasing their stereotypical views.
The Benefits of Female Peers and Adult Role Models for Girls in STEM
Sociological theories of gender as a social construct argue that while gender is a multilevel system, there is also the potential for microlevel environments to subvert larger paradigms or norms (Ridgeway, 1997; Ridgeway & Correll, 2004) . Empirical evidence supports this, finding that gendered aspects of local environments matter. Specifically, exposure to female peers and adult role models who themselves defy gender/STEM stereotypes has been shown to be a positive influence on girls' STEM-related attitudes and choices in high school and through the early years of college (Dasgupta & Asgari, 2004; Lenton, Bruder, & Sedikides, 2009; Stout, Dasgupta, Hunsinger, & McManus, 2011) . And while most females are unlikely to endorse STEM stereotypes themselves (as discussed earlier), the counter-stereotypical evidence provided by accomplished female peers and adults in STEM fields can play a particularly powerful role as girls move through adolescence and grapple with the increasing saliency of future role expectations (Eccles, 2015; Evans, Whigham, & Wang, 1995; Stout et al., 2011) . Furthermore, while brief exposure to such same-sex individuals can be beneficial, it is logically longer durations and more engaged interaction that most effectively bolsters girls' STEM-related confidence, ambitions, and related choices (Blanton, Crocker, & Miller, 2000; Stout et al., 2011; Young et al., 2013) . In sum, this body of research has provided important theory and corresponding evidence regarding the benefits of same-gender peers and adult role models in shaping girls' views from early through late adolescence; yet at the same time it has virtually ignored the potential for impact on boys. In the sections below, we address this oversight in the literature and argue that female peers and adult experts can be a powerful source of counter-stereotypical evidence for adolescent males.
Why Gender Composition of STEM Environments Impacts Males
Gender scholars have pointed toward the persistence of gender stereotypes in contemporary times, noting that because males benefit from stereotypes they have a strong incentive to discount any evidence that might undermine such beliefs, treating it as an exception and therefore keeping their belief structure intact (Reskin, 2000; Ridgeway, 1997) . Yet in this article we suggest that intergroup contact theory offers a useful lens to consider why the stereotypical beliefs of young males regarding females' ability in STEM fields might change based on gendered aspects of their local environment. This theory is consistent with gender theories about the importance of interaction at the microlevel for either supporting or subverting inequality (Ridgeway, 1997 ), yet more clearly articulates the factors that facilitate a change in biased beliefs. Originally theorized by Gordon Allport (1954) and further developed by other psychologists (Hewstone & Swart, 2011; Pettigrew, 1998) , intergroup contact theory predicts that people belonging to the in-group (or privileged group) will become less prejudiced toward an out-group (or less privileged group) under the following optimal conditions of interaction: common status or roles occupied by ingroup and out-group members within the situation, common goals achieved through intergroup cooperation, and authority or institutional support. Additionally, Pettigrew (1998) articulates that intergroup contact is most likely to decrease bias and discrimination through extended contact, rather than one-time or brief exposure.
Intergroup contact theory was initially developed to examine how racial/ethnic discrimination could be decreased via interpersonal encounters, and as captured by a recent meta-analysis, there is strong empirical evidence of its positive impact (Pettigrew & Tropp, 2006) . Recently scholars have extended their focus to examine the role of intergroup contact in decreasing discriminatory views toward sexual minority individuals (S. J. Smith, Axelton, & Saucier, 2009 ). In contrast, we know of no studies that have applied this theory to how males' stereotypical or discriminatory viewpoints might change as a consequence of their interaction with females. And while gender stands apart from other axes of stratification between groups (such as race/ethnicity) due to the fact that males and females interact and intermingle continuously in their daily lives, females nonetheless occupy a general position of lower social status compared to males, and this is particularly pronounced within fields that are historically (and currently) dominated by men (Ridgeway, 1997) . Thus, we argue that, in STEM domains that are strongly associated with males, such as engineering classrooms, females do indeed constitute a salient out-group. If repeated intergroup contact occurs in such a context, then there is reason to expect that males' stereotypical views about female's STEM-related abilities will be challenged.
Additionally, while intergroup contact theory focuses on the shared status among members, suggesting the importance of peer interaction, it also specifies the importance of the support of authority for such interactions. Authority can be considered at different levels, but within a classroom the teacher is the local authority as well as the expert. If the teacher is also a member of the out-group, in this case female, then it stands to reason that repeated contact in a STEM classroom might also shift boys' stereotypes. Thus, our study bridges gender theory and intergroup contact theory by positing that while it is in males' self-interest to believe gender/STEM stereotypes, repeated interactions with female peers or teachers in an environment where such stereotypes are salient or relevant may prove a catalyst for their views to begin to change, particularly during adolescence when youth are sensitive to gendered messages from peers as well as adults within their school context (Eccles & Roeser, 2011; Ridgeway, 1997) .
Considering Differences in Initial Beliefs
Finally, this study will provide a new contribution to the literature on both gender inequality and intergroup contact theory by considering how males' initial level of stereotype endorsement may be associated with whether their views change. Scholars studying the connection between intergroup contact and stereotypes acknowledge that those individuals who are the most prejudiced in their views may resist interaction and not fully engage even in a structured setting, and may also be the most likely to ignore or discount evidence that disconfirms stereotypes, therefore resulting in little change (Flynn, 2005; Pettigrew, 2008) . Nonetheless, there is little extant research that empirically considers individual differences in prior viewpoints (Asbrock, Gutenbrunner, & Wagner, 2013; Hewstone & Swart, 2011) . This is potentially problematic, as focusing only on change (or the lack thereof) across the entire in-group could easily obscure patterns specific to those with certain viewpoints at the start (Flynn, 2005) .
Regarding the particular focus of this study on stereotypic beliefs about gender and STEM, it stands to reason that while males on average may endorse such stereotypes, surely not all of them do. Put briefly, as a consequence of a myriad of differences in prior socialization and experiences, some young men are likely to be more gender-biased than others (Mullen, 2014) . We therefore examine the variability in young men's STEM stereotype endorsements that exists prior to their interaction with peers and teachers who potentially defy such stereotypes, and investigate whether this has implications for subsequent change. In the section that follows, we describe how and why high school engineering classrooms present a strategic research site to investigate these issues.
THE CURRENT STUDY
Our study focuses on high school engineering classes, which represent a relatively new advanced course offering available in approximately only 10% of schools nationwide (Snyder & Dillow, 2012) . The typical advanced math and science curriculum for students includes courses such as chemistry and precalculus. Girls take these classes at equal rates as boys (Snyder & Dillow, 2012) ; thus, the gender composition of these classrooms varies little, and the presence of female students does not constitute counter-stereotypical evidence. Engineering classes, on the other hand, offer an ideal location to study the stereotypical views of young people and how they change; as elective courses that are typically comprised of students interested in pursuing a STEM major in college, high school engineering courses have relatively fewer female students on average (Tai, 2012) . Additionally, among STEM fields, engineering remains the educational and occupational field most strongly dominated by men (Snyder & Dillow, 2012) . For these reasons, and as alluded to earlier, we suggest that gender is likely to be very salient in high school engineering classrooms, and a greater presence of female students would be considered unusual or potentially disconfirming, as might a female teacher with expertise in this heavily male-dominated field.
Critically for this study, engineering classes are also likely to promote the conditions discussed by scholars of intergroup contact theory as optimal for prompting a change in views. Most high school STEM classrooms could arguably meet the criteria of males and females students sharing a common status as learners in the same class and include institutional or authority support as evidenced by the fact that it is an official school offering with a teacher. Yet most classes could not be characterized as having shared (rather than individual) goals and a cooperative learning environment. Typical math and science high school classrooms primarily include lectures by teachers and seatwork performed individually by students, thereby not facilitating intergroup contact (Schmidt, 2007) . In contrast, high school engineering classes tend to rely on extensive use of group projects and promote a cooperative learning environment where students work toward solving a common challenge (Tai, 2012) . Engineering classes also typically employ inquiry-based learning, where teachers work alongside students to help guide their learning (Marshall & Berland, 2012) .
Our specific research site is a high school engineering course offered in 19 schools across the United States. This year-long course was created by engineering and education faculty at a large research university in the southwestern United States. The summer before they teach the courses, all teachers are trained for a period of several weeks by faculty at the university where the course was developed; further training and support occurs virtually throughout the school year. The summer training includes a session on equity in the classroom, including a focus on gender equality.
The course utilizes a series of design challenges that each span several weeks and require that students learn and apply engineering concepts and design to everyday useful products; examples include a hair dryer and a camera. Collaborative learning is an essential part of the course and students work in teams almost every day to solve these challenges. Teachers utilize a range of different criteria to assign students to different groups throughout the year, including random assignment, alphabetical order of first or last names, or grouping according to favorite musical bands or types of foods. Contact between males and females is further facilitated by the small size of these classes, typically about 20 students.
For the reasons outlined above, this high school engineering course provides an ideal context to examine potential change in males' endorsement of gender/STEM stereotypes. In classrooms where there are more female students, the opportunities for intergroup contact will be greater than in classrooms with comparatively fewer female students, thereby increasing the likelihood that male students will confront and adjust their stereotypical beliefs over the duration of this year-long course. Additionally, the presence of a female teacher will also increase the occurrence of intergroup contact, potentially making it more likely that male students will hold less stereotypical views. Importantly, as discussed earlier, we anticipate that the impact of female peers and female teachers might differ based on the intensity of students' initial level of stereotypical views, so we empirically examine this possibility.
Finally, as mentioned above, although this study builds upon and is informed by prior research focusing on the impact of same-sex role models for girls' STEM attitudes and ambitions, we are interested in using data from current classrooms to focus specifically on boys' stereotypical views. While we will conduct parallel analyses for girls in our sample, we anticipate that, consistent with literature cited earlier, this group of selective girls in engineering classes is unlikely to endorse gender stereotypes, and therefore anticipate that there is little room to move over the course of the year. And perhaps more importantly, our focus on boys is driven by an interest in highlighting how we can change boys' views, and in doing so ultimately change the tenor of future STEM college classrooms and occupational sites.
METHOD Participants
Data were collected during the 2012-2013 school year. While 23 schools across the country offered the engineering course that year, 19 of them agreed to participate in the research study. Of the participating schools, 52% (n = 10) were from the Southwest, 26% (n = 5) from the Northeast, 10% (n = 2) from the Midwest, and 10% (n = 2) from the West. On average, schools had a student body where 39% qualified for free/reduced lunch (minimum = 10%, maximum = 91%). Additionally, the average percent minority (Hispanic or African American) was 46% (ranging from 7% to 99%). Two schools were private, and four schools characterized themselves as STEM-focused. Each of the schools had one teacher assigned to the course. On average, teachers had 10.2 years of teaching experience (minimum = 1 and maximum = 23). A few teachers (n = 5) had engineering undergraduate degrees. Approximately 80% (n = 15) of teachers had teaching certification in math or science. Slightly more than one-third of teachers (n = 7) were female. We return to the issue of teacher gender below.
Our analytic sample includes 357 students, including 262 males (73%) and 95 females (27%). However, the percent of female students varied across classrooms, as discussed below. Regarding race/ethnicity, White non-Hispanic students comprised the largest group (55%), while 23% of students were Hispanic, 15% were Asian, and 7% were from other racial/ethnic groups (due to small numbers, African American, American Indian and Alaskan Natives students were included in one category). As this course counts as an advanced science credit, it is taken primarily by upperclassmen. Specifically, 78% of students enrolled were classified as either juniors or seniors. Table 1 includes additional information about students (overall and separately by gender, discussed below).
Procedure
Depending on the teachers' preference, student surveys were administered online (n = 13) or on paper (n = 6). In the case of paper surveys, students entered their answers onto scantron sheets which were then mailed to the researchers in a previously provided self-addressed envelope. Teachers provided the survey links and/or passed out the paper surveys, but could not see student responses. Students were assured of the confidentiality of their responses on the front page of the survey, which discussed the intent of the survey as gathering information on their experiences and viewpoints. Consent was collected via a signed permission form from both parents and children, and the research team had institutional review board (IRB) approval for all activities. Presurveys were administered the first weeks of the fall 2012 school year to capture students' views before taking the course, while postsurveys were given in the last weeks of spring 2013 near the completion of the course. Our final analytic sample includes 357 students who consented to participate (a response rate of 84%) and who filled out both surveys. Table 1 provides additional information about students' background as reported in the surveys. Students were asked to report their parents' education level, which is included here coded as the highest level of education received by either parent, with the following categories: 1 = high school degree or less, 2 = 2-year or associate degree, 3 = college degree, and 4 = advanced degree. The average for this measure was 2.85, which falls just short of a college degree. Students were also asked to indicate their average math grades from ninth grade onward, selecting between the categories of mostly As (44% of students), mostly Bs (45%), mostly Cs (10%), and mostly Ds or below (<1%). Because of the small percentages of students in the last two categories, we created a new dichotomous variable that distinguished between those who made mostly As versus those who made mostly Bs or below.
Student Background Measures
College expectations were measured dichotomously as either expecting to go to a 4-year college or university or not, and expectations of majoring in STEM fields were similarly coded. Almost all students reported an expectation of going to college (90%), and intentions to major in STEM were also very high, although significantly more males (88%) than females (75%) reported such expectations.
Measures of the Gendered Environment of the Classroom
Our two primary independent variables of interest include teachers' and students' gender. To capture the gender composition of students in the classroom, we created a continuous variable that measured the percentage of females enrolled in the engineering course, with an overall classroom mean of 24% and a range from a low of 6% to a high of 59%. Girls were somewhat clustered within classrooms, as the average female student was in a classroom that was 34% female and the average male was in a classroom that was 20% female (t = 7.90, p = .000). For teacher gender, we created a dichotomous variable coded 1 for female teachers and 0 for male. On average, almost 20% of students had a female teacher; however, we note that female students (30%) were significantly more likely than male students (16%) to have a female teacher (t = 2.94, p = .003). Consequently, there is a modest correlation between percent female in the classroom and the presence of a female teacher (.34), suggesting that perhaps female students were more inclined to enroll in this elective course when the teacher was also female.
Measures of Gender Stereotypes
Our survey included several questions that measure students' explicit endorsement of gender/ STEM stereotypes, taken from the Michigan Study of Adolescent and Adult Life Transitions (MSALT), a large longitudinal study that includes a range of questions about gender attitudes and beliefs (Bleeker & Jacobs, 2004; Eccles, 2015; Eccles & Harold, 1991) . Specifically, we included items to capture views about gender differences in both mathematical and mechanical aspects that are critical components of engineering (National Academy of Engineering, 2008; Pawley, 2009 ). This included the following three items: (1) men are naturally better at advanced math than women; (2) men are naturally better at mechanical things than women; and (3) men find math more useful than women. Categories of response were 1 (strongly disagree), 2 (disagree), 3 (neutral), 4 (agree), and 5 (strongly agree).
We created a scale that averages students' responses to these questions, noting that a high value on the scale indicates a more gender stereotypical view. The alpha reliability of the scale was very high, approximately .9.
Not surprisingly, female engineering students reported significantly lower levels of endorsement of this gender/STEM stereotype than male engineering students at the beginning of the year (t = 7.10, p = .000). Girls' mean at time 1 was 2.04, indicating that on average girls disagreed with gender/STEM stereotypes. Boys' mean at time 1 was 2.81, indicating that on average they were neutral. A similar disparity existed at the end of the year (girls' mean = 1.97, boys' mean = 2.83; t = 8.15, p = .000). To measure individuals' change (or lack thereof) over the course of the year, we created a difference score by subtracting students' time 1 score from their time 2 score. This serves as the dependent variable in our analyses, such that a positive score indicates an increase in stereotypical views and a negative score indicates a decrease in such views.
Analytic Strategies
The goal of our analyses is to examine whether the presence of more female peers or a female teacher in high school engineering classes predicts a change in male (or female) students' stereotypical views over the course of a year. Because we are interested in examining whether such changes depend on students' initial level of stereotype endorsement, we fit models with main effects for percent female and teacher gender (neither were significant), and then added interaction terms between students' time 1 stereotype score and the measures for percent female and teacher gender, respectively. We first fit models with interaction terms using the original linear version of the time 1 scale and then also fit models with a categorical version of students' time 1 score that allowed us to test for nonlinear relationships. Specifically, we created a categorical version that made a substantive distinction between those who initially rejected the stereotype (defined as an average score < 2.5), those who were neutral about it (average score >=2.5 and <3.5), and those who endorsed the stereotype (score >=3.5) at the beginning of the year (we discuss the robustness of our results to different category thresholds later). Results revealed that while the interactions between both percent female and teacher gender with the linear time 1 score were not significant, interaction terms with the categorical version were indeed statistically significant (and model fit indicators also preferred the categorical version).
For ease of interpretation, we choose to show results separately for the three categories of students (rejecter, neutral, and endorser) to clearly reveal the impact (or lack thereof) of female peers and/or a female teacher on the change in students' stereotypical views according to their initial level of endorsement. We also ran analyses separately by gender (and accordingly discuss the results of tests of differences in coefficients across models between groups and between genders when appropriate). We note that male students were relatively equally divided among the three categories (36% in the rejecter category, 35% in the neutral category, and 28% in the endorser category), while female students fell into only the rejecter category (72%) and the neutral category (28%).
To ensure that any associations we observe are robust to differences in students' academic and social background, models include the student characteristics shown in Table 1 ; however, given the very limited variation in college expectations and intentions of majoring in STEM (and the fact that these measures were not statistically significant and did not alter key findings), we chose not to include those measures in the final models presented here. We also included measures for the percent minority in the school as well as a measure for private schools (exploratory analyses using additional school as well as teacher measures produced null results and are not included here). Missing data were found only for parent education level (41 students), which was then imputed via single imputation. Because students are nested within classrooms, all results shown are from hierarchical linear random effects models (because only one school offered more than one section of the engineering classroom, our results did not change whether we specified classrooms or schools as the level 2 unit). Unconditional models confirmed that there was statistically significant variation for males from all three groups, with intraclass correlations (ICC) between .04 and .06. However, the ICC for both groups of girls were only .01 and not statistically significant; for the sake of parallel models, we choose to use multilevel models for both genders. All analyses were performed using the statistical software Stata (StataCorp LP, College Station, Texas, United States). Table 2 displays the results of our multivariate models for male students. As seen in the first column, among male students who initially reject the stereotype of male superiority, the percentage of females in the classroom has a significant and negative effect. Recalling that a low (negative) score on the dependent variable indicates a decrease in stereotypical views about males' STEM superiority, this indicates that among this group of male students who generally disagree with the stereotype, having more females in the classroom results in them having even lower stereotype scores at the end of the year. We find no significant effect regarding the gender of the teacher. Finally, regarding other student and school characteristics, male students with higher levels of parent education and those who attend schools with a higher percentage of minority students also significantly decrease their stereotypical views over the course of the year, while high math grades and private school attendance significantly predict an increase in stereotypical views.
RESULTS

Results for Male Students
The middle column in Table 2 presents the results for male students who were neutral at time 1. In contrast to the results for "rejecters," we do not find a significant effect of having more female peers in the classroom. Additionally, teacher gender is not a significant predictor of changes in students' views at the end of the year. The views of these "middle of the road" students do not shift in relation to their academic or social background, nor to characteristics of their schools.
The last column shows results for male students who endorsed the stereotype at the beginning of the year. Having a higher percentage of female peers does not significantly predict a change in males' scores at the end of the year. Yet among these students there is a negative and significant effect for having a female rather than a male teacher. Thus, among male students who began the school year endorsing the stereotype that males have natural superiority in STEM fields, those who had a female teacher significantly decreased their stereotypical views by the end of the year. Additionally, we note that Hispanic students and those with higher levels of parental education level were likely to increase their stereotypical views over the course of the year, all else equal.
Results for Female Students
Moving to the results for female students (see Table 3 ), the results reveal that among those who rejected the stereotype at time 1 (which is more than 75% of females in the sample), neither having more female peers in the classroom nor a female teacher significantly predicts a change in their stereotypical views at the end of the year. Put differently, while all of the females in this group initially rejected the stereotype that males are better at STEM at the beginning of the year, they do not significantly change their level of their disagreement after exposure to counter-stereotypical evidence in the form of female teachers and peers. The only significant effects we observe are for race/ethnicity and math grades. Specifically, Hispanic girls are more likely than non-Hispanic White girls to increase their stereotypical views, and those girls who report making As in math are more likely than those with lower grades to increase their stereotypical views over the year. The second column in Table 3 shows results for female students who had neutral views at the beginning of the year (recall that no females fell into the endorse category). Although this group is very small (n = 25), we include the results for the reader's reference. Again, we see no significant effect of either teacher gender or the percent female in the classroom, although girls attending private school become less stereotypical over the course of the year. Overall, as anticipated, there is little to note regarding the results for female students. They overwhelmingly reject the male/STEM stereotype at the beginning of the year, and having more female peers or a female teacher does not change this.
Sensitivity Analyses
To ensure that the effects of female peers and female teachers were significantly different for male students as displayed in Table 2 and female  students in Table 3 , we utilized Stata's postestimation command (suest) to test differences in coefficients. Results confirmed that the effect of female peers on decreasing stereotypes for male "rejecters" was significantly different than the effect for both groups of females, as well as the other two male groups. Additionally, the negative effect of having a female teacher (or the positive effect on reducing stereotypes) observed among male "endorsers" was also significantly different compared to all other groups. Thus, the effect of female peers appears to be unique to those male students who already discounted gender stereotypes, while the effect of a female teacher is unique to those males who endorsed such stereotypes. To ensure that our results are not sensitive to where we placed the thresholds to distinguish between those who rejected or endorsed gender stereotypes at time 1 and those who were neutral, we examined different cutpoints. Specifically, we lowered the threshold to be in the "rejecter" category to 2, expanded the neutral category to include those scoring between 2 and 4, and restricted "endorsers" to those who scored more than 4 at time 1. Our results regarding peer and teacher gender were unchanged. Additionally, we ran analyses omitting those students who initially scored a 1, because they could not become less stereotypical, as well as omitting those who scored a 5, because they could not become more stereotypical. Adjusting for these floor and ceiling effects did not change any of our results. We also note that in place of change scores, we ran lagged models predicting time 2 views while controlling on time 1, which yielded results very similar in size and significance to those shown here. Finally, we also tested an interaction between teacher gender and percent female in the classroom, to test whether the combination of these factors might have an impact on students' views; the interaction was never significant and did not improve model fit.
DISCUSSION
In an effort to increase the presence of women in STEM fields where they are severely underrepresented, such as engineering, scholars and practitioners have generally focused their efforts on understanding what deters women and what obstacles they face, and subsequently working to help women overcome these impediments. Comparatively little attention is paid to the role of their male peers in creating and maintaining this segregated system. Indeed, recent research on programs for undergraduate women in science and engineering revealed that although program directors were very aware of negative classroom climates and peer relationships as factors discouraging women's entry and persistence in STEM fields, their programs nevertheless focused on giving women as individuals different resources and support rather than confronting or pressing for change in the surrounding structure or environment (Fox, Sonnert, & Nikiforova, 2011 ). Yet as these authors acknowledge, change will not happen until the environment changes and becomes more inviting and less hostile. Our study sheds light on factors that could help to make a more welcoming environment for future generations of women by changing the views of their male peers who will be their future classmates and coworkers.
Specifically, drawing on previous research on the importance of counter-stereotypical cues for encouraging girls in STEM fields, as well as the literature on intergroup contact theory, we considered whether the gender composition of students in a high school engineering classroom as well as the gender of the engineering teacher might change boys' stereotypical views. Importantly, we considered how this varied based on students' stereotypical disposition when they entered the classroom, as their receptivity to intergroup contact and to reevaluating their views toward gender is likely influenced by how entrenched or firm their current beliefs are. While we found that on average boys did not endorse these gender/STEM stereotypes, there was important variation in the strength of initial beliefs and how they changed (or did not change) in relation to the gendered environment of the classroom. Our results found that boys who initially scored low on the stereotype scale, or "rejecters," become even less stereotypical in their viewpoints over the course of the year when exposed to more female peers. Although we cannot test the explicit mechanism for why this occurred, we suggest that boys who were already low on stereotypical beliefs may have been more likely to engage with their female peers in the class, providing them even more information to further dissuade them from stereotypes. In contrast, we found that boys who already held strong stereotypical beliefs or "endorsers" were not significantly influenced by the presence of more female peers, but instead became less stereotypical in their beliefs when they had a female teacher. Perhaps for these boys, the added weight of the authority of the teacher was needed. Psychological research provides some support for this, noting a link between authoritarian viewpoints and prejudicial beliefs in general, as well as the endorsement of traditional gender roles. Specifically, those who hold strong beliefs about the importance of hierarchy and acknowledging authority are more likely to view the world in absolute terms, leading to biased views about differences between groups, and a tendency to endorse traditional gender values that articulate very different roles for men and women (Duncan, Peterson, & Winter, 1997; Peterson & Zurbriggen, 2010) . Following this logic, it is plausible that boys who held strong explicit beliefs about male superiority in STEM may also be more authoritarian in their world view; thus, while they might ignore the contributions of female peers in their classroom, the expertise of the teacher might be harder to discount. Thus, when confronted with a female in an authority position in a STEM environment, their assurance in their "natural" ability and females' inferiority could be substantially weakened. In addition to advancing prior research on intergroup contact theory by providing empirical evidence of the need to consider differences in individuals' initial views (Pettigrew, 2008) , our study also highlights the need to consider why certain gender cues in the local environment may be the most powerful for changing minds and behaviors (Perry & Pauletti, 2011) .
The results of our study have potential implications for the current debate about single-sex schools and classrooms. Within the public and political conversations on this topic, advocates of single-sex reform often suggest that girls in femaleonly environments may be more inclined to pursue math and science when boys are not around to discourage them, and that boys would benefit both from the absence of "distracting" females peers and the presence of male teachers as role models. While the actual empirical literature on the benefits of single-sex learning is very mixed, we also note that it focuses almost exclusively on girls (Pahlke, Hyde, & Allison, 2014 ). Yet our results suggest that a key lever to reducing the stereotypical views of male students may be the greater presence of females in the classroom (or alternatively, a lower presence of males) either as peers or as teachers. Therefore, future research should consider the potential reifying effects of all-male STEM learning environments on young males' views regarding females' ability, as such contexts could serve to strengthen or at least leave unchallenged boys' stereotypic beliefs. Furthermore, we suggest that when single-sex education advocates propose that the solution to girls' relative lack of confidence or interest in STEM fields is to remove the boys, this sends the problematic message that boys themselves do not need to change in order for progress toward gender equity to occur.
As with any study, ours has limitations. We do not have data to allow us to examine the specific kinds or frequency of interaction that occurred between male students and their female peers and teachers. Future studies that consider the benefits of intergroup contact for gender equity would benefit from observational data, as well as interviews asking respondents to reflect on their experiences interacting with the other gender. Nor do we have data that show whether and how boys' change in beliefs impacted the classroom environment and/ or girls' experiences. Additionally, while our study utilized measures of explicit bias, measures of implicit bias are better able to ascertain levels of unconscious bias that may be held even by those that consciously disagree with the stereotype of males' innate superiority, including females (Cvencek, Nasir, O'Connor, Wischnia, & Meltzoff, 2015) . Indeed, we expect that our measure is likely a conservative estimate of the strength of stereotypical views held by many male (and even female) students.
These limitations notwithstanding, our results speak to the malleability of males' views in response to gendered cues in the classroom, and thus suggest a promising avenue for more research in this area. Future studies could consider how a more project-based curriculum that promoted interaction between male and female STEM majors in college could have similar benefits, as well as whether and how interaction with female peers and female teachers (or other female experts) in certain contexts could perhaps even prevent young boys from ever developing such stereotypical views.
CONCLUSION
It is clear from a large body of research that discrimination and bias, as well as more subtle forms of discouragement, continue to exist in STEM majors and occupations (Clancy, Nelson, Rutherford, & Hinde, 2014; Ecklund et al., 2012) . Additionally, those individuals who endorse gender stereotypes are likely to engage in or contribute to this problem (Bobbitt-Zeher, 2011; Reuben, Sapienza, & Zingales, 2014) . Rather than simply advising the relatively few women who are present in such fields to "lean in" and overcome such issues, systematic change is only likely to occur if the predominantly male majority changes their views and actions. Our study highlights the importance of this issue and contributes to the discussion of how that might happen.
